was used for positive controls. Negative controls included substitution of the primary antisera with nonimmune rabbit sera and use of the primary antisera after preabsorption with the corresponding antigens. In both cases, scattered cellular reactivity to NSE was observed ( Fig. 5 ), but there was no positive staining for S-100, GFAP, kappa or lambda light chains in either tumor. These results were compatible with neuroblastoma. 5, 8, 10 Neoplasms of neural or neuroendocrine origin are classified according to the degree of differentiation of the transformed cell. Neuroblastomas are tumors of the most primitive or immature cell type (i.e., the neuroblast). 1 Tumors in which differentiation to mature neurons predominate are called ganglioneuromas. 1 Neoplasms with most cells at an intermediate stage of differentiation, or with a mixture of primitive and mature types, are called ganglioneuroblastomas. 1 In humans, neuroblastomas are malignant neoplasms of childhood. 7, 10 The presence of widespread metastasis in previously reported cases 4, 9 and in our 2 cases suggests that canine neuroblastomas also are malignant.
Neuron-specific enolase is an isozyme of the glycolytic enzyme enolase. Although its name implies specificity for neurons and/or neuroendocrine cells, NSE has been demonstrated in several nonneural tissues and cells. 2 Immunohistochemical detection of NSE in human neuroblastomas has been controversial, but it may be helpful for distinguishing neuroblastomas from other nonneural round cell tumors of childhood, 10 particularly when material is not available or is not properly prepared for electron microscopy. Based on the findings reported here, NSE may be a similarly helpful adjunct for diagnosis of canine neuroblastoma. high morbidity and mortality in adult Australian marsupials, particularly macropods. [1] [2] [3] [4] [5] 8, 11, 14, 15 We report the diagnosis, treatment, and management of toxoplasmosis in wallabies on an exotic animal farm. In a 2-month period in 1990, 6 of 18 adult Bennett's wallabies (Macropus rufogriseus rufogriseus) and a suckling joey died during an outbreak of lethargy, weakness, diarrhea, and weight loss. Treatment with antibiotics and vitamin E-selenium and deworming had no effect. A wallaby necropsied by the referring veterinarian had no gross lesions. One dead (no. 1) and 1 weak, emaciated (no. 2) female wallaby were submitted for diagnostic investigation. Pulmonary edema, hydrothorax, and ascites were marked in wallaby no. 1 and mild in no. 2. The myocardium in both animals had white foci, up to 1 mm in diameter (Fig. 1) . 2. White foci of necrosis and mineralization (arrows) occur predominantly in subendocardial and subepicar-Similar foci and larger areas of mineralization occurred in skeletal muscles. Myocardial impression smears from wallaby no. 2, stained with xanthine/thiazine dye mixture," contained numerous lymphocytes, plasma cells, and macrophages, as well as protozoa1 cysts up to 100 µm and tachyzoites up to 5 µm in length.
A presumptive diagnosis of toxoplasmosis was based on gross and cytologic findings, and the referring veterinarian instituted treatment of 4 sick wallabies with daily intramuscular injections of trimethoprim and sulfadiazine b at 60 mg trimethoprim and 300 mg sulfadiazine per wallaby for 5 days. Treatment was stopped for 2 days, then reinstated for another 4 days. The premises were depopulated of domestic cats.
Major histologic changes included inflammation and necrosis of cardiac, skeletal, and smooth muscles. Lesions in both wallabies were most severe in the myocardium, which had disseminated foci of lymphocytes, plasma cells, and macrophages with scattered areas of necrosis and mineralization. Intra-and extracellular tachyzoites were numerous in inflammatory and necrotic foci. Tissue cysts occurred frequently in cardiocytes but were seldom associated with pathologic changes (Fig. 2) . Some cysts had ruptured, however, and inflammatory cells surrounded the liberated bradyzoites (Fig.  3) . Tachyzoites or tissue cysts occurred occasionally in brain, skeletal muscles, and smooth muscle of the gastrointestinal tract and urinary bladder but rarely in other tissues.
Protozoa in paraffin sections of heart from wallaby no. 2 reacted with anti-T. gondii serum ( Fig. 4) but not with anti-Neospora caninum serum by the avidin-biotin peroxidase complex (ABC) method. 13 This wallaby had a 6,400 serum titer to T. gondii by the modified agglutination test using whole formalinized tachyzoites. 7 No bacterial pathogens were isolated from heart, lung, small intestine, or large intestine of wallaby no. 2. Although another wallaby died subsequently, no specific lesions were detected at necropsy by the referring veterinarian, and no additional tests were performed. Since then, no disease attributed to toxoplasmosis has occurred on the farm.
In these wallabies, death occurred within 12 hours to several days after onset of clinical signs. Toxoplasmosis in 13 macropods in a zoo outbreak was fatal within 4 hours of appearance of lethargy and respiratory distress. 15 "Sudden death" without premonitory signs was common in another 43 macropods. Although respiratory, neurologic, or enteric signs have been described in macropods with toxoplasmosis 1,4,14 subclinical infections also have been documented serologically. 8, 12 Cardiac and skeletal muscle lesions are inconsistent findings in macropods with toxoplasmosis. 4, 14 Pulmonary congestion and edema is the most commonly recounted gross lesion, 3, 4, 15, 16 but in many instances, no specific macroscopic changes are visible. 4, 5, 14 Myocarditis and myositis in the wallabies on this farm accounted for lethargy and weakness. Pulmonary edema, hydrothorax, and ascites were attributed to cardiac failure. Diarrhea was ascribed to enteric myositis, because the mucosa was free of lesions. Gastrointestinal ul-and sulfadiazine has been reported. 11 In our study, 3 of 4 wallabies with presumed clinical toxoplasmosis responded ceration has been associated with toxoplasmosis in to trimethoprim and sulfadiazine therapy. macropods 4, 15, 16 but was not evident in these wallabies.
Most Australian marsupials are herbivores and presum-Therapy has been futile in peracute toxoplasmosis in macably acquire T. gondii by ingestion of oocysts from cat ropods, but response to a 4-week regimen of trimethoprim feces. 3, 5, 14, 15 Transplacental or transmammary infection may occur in joeys. 8 In a survey of 151 wild Bennett's wallabies, 5 (3.3%) were serologically positive for T. gondii, and the authors advocated screening before transport to avoid converting subclinical infection to acute disease. 12 However, other studies suggest that seropositive macropods may be resistant to clinical toxoplasmosis. 3, 8 The wallabies in this report, whose previous serologic status is unknown, had coexisted with cats without developing apparent toxoplasmosis until a stray cat queened on the premises. Her kittens were observed defecating in the wallabies' feed pans before the outbreak and were a likely source of oocysts.
Toxoplasmosis should be suspected as a cause of respiratory, enteric, or nervous signs or of mortality without clinical signs in macropods. Presumptive diagnosis can be made cytologically at necropsy and confirmed by immunohistochemistry or animal inoculation. 6 Swift initiation of therapy may reduce death loss and clinical illness, but bradyzoites persist in tissue cysts unless therapy is continued for months. 9, 10 Trimethoprim and sulfadiazine also may be used prophylactically in macropods during toxoplasmosis outbreaks. 11 Toxoplasmosis can be prevented by protecting feed and premises from contamination with oocysts.
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